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Description 



Chemotherapeutic agent -incorporated pharmaceutical 
preparation 

Technical Field 

The present invention relates to a pharmaceutical 
preparation used in transfection of cells or living organisms 
with a chemotherapeutic agent by a gene delivery vector. 

Background Art 

It is said that the cure rate in cancer treatment is about 
50%. at present, and generally, such cure is brought about often 
by topical therapy such as surgical therapy and radiotherapy. 
It is in a very low rate that chemotherapy as systemic therapy 
can contribute solely to cue, particularly in treatment of solid 
tumor, and usually chemotherapy is used in combination with 
various therapies . 

On the other hand, surgical therapy enables surgery in every 
organ cancer and is considered to reach completion as therapy, 
and no further improvement in cure rate can be expected. The 
treatment results of susceptible organ cancers by radiotherapy 
also arrive at an almost fixed rate, and no further improvement 
in cure rate can be expected as well. 

Accordingly, no significant improvement in cancer cure rate 
by these therapies can be expected in the future, and the 



development of further excellent chemotherapy is essential for 
further improving the cancer cure rate of 50% at present to arrive 
at cure for cancer. 

An purpose of an anticancer agent used in chemotherapy lies 
in cytocidal effect on cells having a high ability to grow, such 
as cancer cells, and its damage to normal cells particularly 
myeloid cells having a high cellular growth ability is 
significant, and as a result, severe pain is given to patients. 
This is because the transfer of the anticancer agent is due to 
systemic administration by an in jection, and the anticancer agent 
reaches normal cells other than cancer cells, so that the normal 
cells are killed and homeostasis does not function. 

At present, however, the effect of an anticancer agent 
administered alone is regarded to be approximately about 30%, 
and it is expected that genetic information analysis and study 
on genome proceed so that selection of a suitable anticancer 
agent feasible can be expected in the future, but it is said 
that the therapy with the anticancer agent at present results 
in higher side effects. 

This is because normal cells are damaged by systemic 
administration of an anticancer agent. Accordingly, if cancer 
tissue-specific delivery of the anticancer agent and subsequent 
incorporation thereof into cancer cells can be established, an 
ideal system of delivering the anticancer agent can be realized. 
In addition, if incorporation of the anticancer agent into a 
vesicle is feasible, a therapeutic method that is specific for 



> 

target organ and cell with less influence (side effect) on normal 
cells can be established . Further, this can lead to reassessment 
of anticancer agents whose development was abandoned because 
of their strong side effects. 

Disclosure of the Invention 

As a result of extensive study for solving the problem 
described above, the present inventors could complete a 
pharmaceutical preparation comprising, as an active ingredient, 
a virus envelope vector having a chemotherapeutic agent 
incorporated therein . 

Accordingly, the present invention provides, for example, 
a pharmaceutical preparation comprising an anticancer agent or 
the like incorporated in e.g. an inactivated HVJ-E vector having 
an ability to incorporate a foreign gene. 

The present invention relates to a pharmaceutical 
preparation used in transfection of cells or living organisms 
with a chemotherapeutic agent, preferably a cancerocidal agent, 
an anticancer agent , or an antitumor agent (hereinafter referred 
to collectively as anticancer agent) , by using a gene delivery 
vector. The present invention relates more specifically to a 
pharmaceutical preparation by which a highly toxic anticancer 
agent is transferred by a gene delivery vector to the living 
organism and allowed to reach a target organ or cell safely with 
a reduction in side effects. 
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Best Mode for Carrying Out the Invention 

Hereinafter, the present invention is described in more 
detail . 

The chemotherapeutic agent used in the present invention 
is not particularly limited insofar as it is a low-molecular 
compound acting directly on cells, and for example, "Seikagaku 
Jiten" (Dictionary of Biochemistry) , third edition, published 
by Tokyo Kagaku Dojin, describes: "At present, the subject of 
chemotherapy, that is, therapy using chemical substances of 
highly selective toxicity, has spread not only to microbial 
infections but also to malignant tumors", and it goes without 
saying that antibacterial agents, antitumor agents etc. are 
contained in the chemotherapeutic agent. 

Preferable examples of the chemotherapeutic agent in the 
present invention include a cancerocidal agent, an anticancer 
agent or an antitumor agent (hereinafter referred to collectively 
as anticancer agent) , and specifically the anticancer agent 
includes bleomycin and derivatives thereof, 

anthraquinone-based cancerocidal agents including adriamycin 
and daunomycin, mitomycin and derivatives thereof, actinomycin 
and derivatives thereof, taxane derivatives such as taxol, 
camptothecin and derivatives thereof such as irinotecan, 
cisplatin and derivatives thereof, staurosporine and 
derivatives thereof, vincristine, streptozotocin, 
5-f luorouracil (5-FU) and derivatives thereof, viralbicin and 
dolastatin, as well as pharmacologically acceptable salts 



thereof . 

Preferable among these chemotherapeutic agents are 
bleomycin and derivatives thereof, and specific examples include 
bleomycin or pharmacologically acceptable salts thereof, or 
peplomycin or pharmacologically acceptable salts, more 
specifically bleomycin hydrochloride, bleomycin sulfate and 
peplomycin sulfate . 

When the pharmaceutical preparation of the present 
invention is used as an anticancer agent, the type of cancer 
to which it is applicable is not particularly limited, and 
specifically, solid cancer, blood cell cancer, and the like can 
be exemplified. Among these cancers, the solid cancer is a 
preferable subject to which the pharmaceutical preparation is 
applicable . 

Specific examples of the solid cancer include lung cancer, 
breast cancer, digestive organ cancer, head and neck cancer, 
gynecologic cancer , urologic cancer , soft tissue andbone sarcoma , 
malignant lymphoma, cancers of unknown primary etc., and more 
specifically, for digestive organ cancers , stomach cancer , colon 
cancer, and esophagus cancer are exemplified, for head and neck 
cancers, upper jaw cancer, tongue cancer, lip cancer, pharynx 
cancer, larynx cancer, and oral cavity cancer are exemplified, 
for gynecologic cancers, uterus cancer, ovarian cancer, and 
uterine cervical cancer are exemplified, and for urologic cancers, 
prostate cancer is exemplified. 

Among these solid cancers, more preferable subjects include 



skin cancer, skin malignant tumor, head and neck cancers (upper 
jaw cancer, tongue cancer, lip cancer, pharynx cancer, oral 
cavity cancer, and the like) , lung cancer (particularly primary 
and metastasis flat epithelial cancer), esophagus cancer, 
malignant lymphomas (reticulum sarcoma, lymphosarcoma, 
Hodgkin's disease, and the like), uterine cervical cancer, 
neuroglioma, thyroid cancer, and prostate cancer. 

The virus envelope vector in the present invention is a 
virus envelope which is prepared by removing RNA or DNA from 
virus. It is usually utilized to incorporate a gene, 
polynucleotide, oligonucleotide, plasmid or the like thereinto, 
for transf ection . 

The type of the virus is not limited, and specifically the 
virus includes, for example, viruses belonging to a family 
selected from the group consisting of the retrovirus family, 
togavirus family, coronavirus family, flavivirus family, 
paramyxovirus family, orthomyxovirus family, bunyavirus family, 
rhabdovirus family, poxvirus family, herpes virus family, 
baculovirus family, and hepadna virus family. 

Specifically, the virus in the present invention includes, 
for example, Sendai virus, retrovirus, adenovirus, 
adeno-associated virus, herpesvirus, vaccinia virus , poxvirus, 
influenza virus, and the like. 

Among these viruses, Sendai virus (hemagglut inating virus 
of Japan (referred to hereinafter as HVJ) ) that is one of mouse 
pneumonia viruses can be mentioned as a preferable example. 
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Specifically, Sendai virus, for example, VR-105 and VR-907 
can be purchased from American Type Culture Collection ( (ATCC) , 
telephone 1-703-365-2700, P.O. Box 1549, Manassas, VA 20108, 
USA, 

http: //www. atcc. org/SearchCatalogs/longview . cfm?view=av, 152 
37 6, VR-105&text=Sendai&max=20, 

http: //www. atcc. org/SearchCatalogs/longview . cfm?view=av, 137 
54 78, VR-907 &text=Sendai&max=2 0 ) . 

The virus envelope vector is described in more detail in, 
for example, JP-A 2001-28 6282 (WO01/57204 ) , JP-A 2002-065278, 
WO-A 03/014338 ( PCT/ JP02/07879) , and can be prepared 
specifically according to e.g. Example 8 in JP-A 2001-286282. 

In the step of incorporating a chemotherapeut ic agent in 
the virus envelope vector, a surfactant is preferably used, and 
specific examples of the surfactant include Triton X100, 
deoxycholic acid or a salt thereof, and cholic acid or a salt 
thereof. Preferably, the salt of deoxycholic acid includes 
sodium deoxycholate, and preferably, the salt of cholic acid 
includes sodium cholate. 

The form of the pharmaceutical preparation of the present 
invention is not limited, but its specific example is an 
injectbale solution, ointment, or the like, preferably an 
injectable solution . 

Here, the present inventable solution is described in more 
detail by reference to the inactivated Sendai virus envelope 
vector (referred to hereinafter as HVJ-E vector) . 



When an anticancer agent is incorporated into the HVJ-E 
vector, the anticancer agent is dissolved in a buffer solution. 
The buffer solution used herein is not limited, and specifically, 
for example, TE buf f er solution (lOmMTris, 1 mM EDTA (pH8.0)), 
PBS (phosphate buffer solution) can be suitably selected and 
used wherein the pH of the buffer solution is preferably 6 to 
9. 

A preferable feature of the present invention is that, in 
an in vitro experiment, an anticancer agent having a strong side 
effect or toxicity can be incorporated into HVJ-E vector to be 
delivered directly into cells without leakage of the anticancer 
agent into a culture solution. 

In an in vivo animal experiment, not systemic administration 
but local administration of the anticancer agent is feasible, 
and. the anticancer agent can be efficiently delivered into 
solid-cancer cells only. 

Humans can be treated by chemotherapy of administering the 
anticancer agent -incorporated HVJ-E vector solely, or by locally 
administering it into progressive cancer patients whom the 
anticancer agent cannot be administered, to attain cancer 
regression, and simultaneously using radiotherapy and/or 
surgical treatment to achieve further excellent anticancer 
effects . 

In an in vitro experiment, host cells are transfected with 
the anticancer agent-incorporated HVJ-E vector. As the 
procedure in this case, for example, a method of adding a solution 
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of the anticancer agent-incorporated HJV-E vector to a medium 
for culturing the cells can be used. 

The transfection is performed for about 30 minutes to 48 
hours when it is carried out at 37°C. Judgment of the effect 
is conducted preferably by counting the number of viable cells 
or by WSTassay (technique of counting viable cells; cell counting 
kit, Dojin Kagaku) . 

When the subject of an in vivo animal experiment is, for 
example, a mouse, it is preferable that a normal mouse that is 
not an immune-deficient mouse is used where the cancer cell is 
an isograft, and that a nude mouse or SCID mouse is used in the 
case of xenograft. 

Cancer cells cultured in a Petri dish are transplanted 
subcutaneously to a mouse, and after growth of the transplanted 
cells, the anticancer agent-incorporated HVJ-E vector is 
administered into the grown solid cancer, and the major axis 
and minor axis of the cancer can be measured to determine the 
anticancer effect . 

According to the present invention, there is provided a 
method capable of delivering an anticancer agent having a strong 
side effect to the site of a cancer easily and safely. 

Accordingly, the HVJ-E vector can be used to enable new 
chemotherapy for any solid cancer, which is increasing rapidly 
in Japan, such as lung cancer, breast cancer, digestive organ 
cancers such as stomach cancer, colon cancer or esophagus cancer, 
head and neck cancers (upper jaw cancer , tongue cancer , lipcancer, 



pharynx cancer, larynx cancer, oral cavity cancer etc.), 
gynecologic cancers (uterus cancer, ovarian cancer, uterine 
cervical cancer etc .) , urologic cancers (prostate cancer) , soft 
tissue and bone sarcoma, malignant lymphoma, cancers of unknown 
primary, and the like. 

Brief Description of Drawings 

Fig. 1 is a graph wherein the numbers (mean±standard 
deviation) of viable cells in the respective groups in an in 
vitro experiment are compared. 

Fig. 2 is a graph wherein the average tumor volumes 
(mean+standard deviation) in the respective groups in an in vivo 
experiment are compared. 

Fig. 3 is a graph showing a change in the average tumor 
volume (mean+standard deviation) in each group, relative to the 
medium (PBS) group, on Day 16 after administration in an in vivo 
experiment . 

Fig. 4 is a graph showing the result of tumor volume in 
Example 3. 

Examples 

Hereinafter, the present invention is described in more 
detail by reference to Examples, but the present invention is 
not limited by these Examples. 

Example 1. In vitro experiment 
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According to Example 8 in JP-A 2001-286282, 6,000 HAU/600 ' 
jil (for six 6-wellplates) of inactivated HVJ-E vector was allowed 
to have a change in temperature from -80°C to 34 . 5°C . A microtube 
containing the sample was centrif uged at 15, 000 rpm for 15 minutes 
at 4°C to give the HVJ-E vector as a precipitate, and the 
supernatant was removed. The resulting precipitate was 
suspended in 60 \xl bleomycin/PBS (5 mg/ml) (bleomycin HC1 
manufactured by Nippon Kayaku Co., Ltd.) solution. Further, 
2 \il of 3% Triton-XlOO was added thereto to prepare a sample 
containing Triton-XlOO at a final concentration of 0.1%, which 
was then left on ice for 15 minutes. Thereafter, 500 \il PBS 
solution was added thereto. The microtube was centrifuged at 
15, 000 rpm for 15 minutes at 4°C, and the supernatant was removed 
without removing the precipitate, and 500 p.1 PBS solution was 
added again to the precipitate. The microtube was centrifuged 
again at 15,000 rpm for 15 minutes at 4°C, and the supernatant 
was removed without removing the precipitate. 

The resulting precipitate was suspended in 180 \xl PBS, and 
the resulting sample solution was pipetted in a volume of 30 
Hl/microtube into 6microtubes. Five microlitters of protamine 
sulfate solution prepared at 5 mg/ml and 500 jal DM EM solution 
(Dulbecco's modified Eagle medium) were added to each tube. 

As the administration group, the followings were prepared 
and compared to evaluate their effect. 

HVJ-bleomycin group; 1,000 HAU, bleomycin 200 ng/DMEM 500 
^il/well . 
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HVJ-PBS group: 1,000 HAU/DMEM 500 |il/well. 
1/50 bleomycin group: bleomycin 50 |ig/DMEM 500 |il/well. 
1/500 bleomycin group: bleomycin 5 ^g/DMEM 500 |il/well. 
1/5,000 bleomycin group: bleomycin 500 ng/DMEM 500 |al/well. 
Medium group: DM EM 

The above sample solution was added to mouse colon carcinoma 
cell CT26 prepared on a 6-well plate. The plate was kept for 
30 minutes in an incubator at 37°C, and then the medium was 
exchanged with 500 \xl medium (DMEM containing 10% FCS) . The 
cells were incubated for 2 days in a C0 2 incubator at 37°C. Two 
days later, the number of viable cells was counted to evaluate 
the anticancer effect. 

The results are shown in the following Table and in Fig. 

1. 



Table 1 



Administration group 


Number of mice 


Mean 


Standard deviation 


1/50 Bleomycin group 


2 


81800 


16688 


1/500 Bleomycin group 


2 


164600 


13859 


1/5,000 Bleomycin group 


2 


196800 


15274 


HVJ-bleomycin group 


2 


16800 


170 


HVJ-PBS group 


2 


201100 


8627 


Medium group 


2 


220100 


23617 



The numbers of viable cells on average in the medium group 
and HVJ-PBS group were 220,100 and 201,100 respectively. The 
numbers of viable cells in the groups given bleomycin added to 
the medium (500 ng, 5 fig, 50 ^g) were 196, 800, 164, 600 and 81, 8 00 
respectively, while the number of viable cells in the bleomycin 



HVJ-E incorporation group was 16,800. In percentage relative 
to the medium group (= 100%) , the degree of viable cells in the 
HVJ-PBS group was 91.4%, and the degrees of viable cells in the 
groups given bleomycin (500 ng, 5 jig and 50 fig) were 89 . 4%, 74.8% 
and 33.9% respectively, while the degree of viable cells in the 
bleomycin HVJ-E incorporation group was as low as 7.6%. 

As a result, the dramatic cytocidal effect couldbe achieved 
successfully by incorporation of bleomycin into HVJ-E. The 
significant effect of bleomycin introduced directly by the HVJ-E 
vector into cells can be understood when it is taken into 
consideration that the cytocidal effect of bleomycin added to 
the culture solution is not so high. 

This result indicated that by incorporating, into HVJ-E 
vector, the anticancer agent causing a severe side effect upon 
systemic administration, the chemical can be delivered directly 
to affected cells of the patient. 

Example 2. In vivo experiment 

HVJ-E vector (6,000 HAU/600 was rapidly dissolved by 

shifting the temperature from -80°C to 34.5°C. A microtube 
containing the sample was centrif uged at 15, 000 rpm for 15 minutes 
at 4°C to give the HVJ-E vector as a precipitate, and the 
supernatant was removed. The resulting precipitate was 
suspended in 60 jil bleomycin/PBS (40 mg/ml) solution. Further, 
2 |al of 3% Triton-XlOO was added thereto to the final concentration 
of 0 . 1% , which was then kept on ice for 15 minutes . Thereafter, 



500 (al PBS solution was added thereto. The microtube was 
centrifuged at 15,000 rpm for 15 minutes at 4°C, and the 
supernatant was removed without removing the precipitate, and 
500 jil PBS solution was added thereto. The microtube was 
centrifuged again at 15,000 rpm for 15 minutes at 4°C, and the 
supernatant was removed without removing the precipitate. The 
resulting precipitate was suspended in 120 ]xl PBS. 

The following administration groups were prepared and were 
compared to evaluate their effect. 

HVJ-bleomycin administration group: 5,000 HAU, bleomycin 6.5 
|ig/100 |il/mouse 

HVJ-PBS administration group: 5, 000 HAU/100 ^il/mouse 

65 ^ig/ml bleomycin administration group: bleomycin/PBS (65 

|ig/ml), 100 jal/mouse 

PBS administration group: 100 |il PBS 

In this animal experiment, BALB/c mice (8-week-old, male) 
were used. The site in which the cancer cell colon carcinoma 
CT26 was transplanted was a subcutaneous region in the back of 
a mouse, and hair on the back was shaved for measuring the volume 
of the transplanted cancer cells. The CT-26 cells to be 
transplanted were suspended in DMEM medium containing 10% FCS, 
and 5xl0 6 cells (100 \il PBS/mouse) were transplanted in the back. 
The mice were anesthetized by intraperitoneal administration 
of 500 p.1 of 20-f old-diluted Nembutal injection. The volume 
of the transplanted cancer cells was estimated by calculation 
of major axisxminor axisxminor axis/2. When the diameter of 
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the tumor reached 7 to 8 mm one week after transplantation, 100 
111 of the sample prepared above was administered into the site 
of the cancer in the mouse. On Days 7, 10, 13, 16 and 19 (that 
is, 3-day intervals) after transplantation of the cancer cells, 
the tumor diameter was measured to evaluate the anticancer effect . 
The number of animals was 8 in each group. 

The results are shown in the following table and in Fig. 
2. (Upper, mean; lower, standard deviation) 



Table 2 



Number of days after administration 


7 


10 


13 


16 


65 mg/ml bleomycin 


158.4 


413.70 


754.7 


1234.6 




25.4 


71.20 


206.6 


332.8 


HVJ-bleomycin 


136.2 


285.70 


456.7 


676.1 




16.2 


77.60 


116.4 


209.2 


HVJ-PBS 


164.3 


362.20 


688.1 


1083.1 




23.8 


73.70 


143.7 


243.8 


Medium (PBS) 


158.7 


418.20 


738.7 


1277.7 




33.3 


62.50 


97.9 


162.7 



The average tumor volume in each group on Day 16 after 
administration, and the rate of change relative to the medium 
(PBS) group are shown in Fig. 3. 



In the tumor diameter with no difference recognized at the 
time of inoculation with the prepared sample, a difference was 
recognized on and after Day 3 (corresponding to Day 10 in Fig. 
2) after administration of the sample (Fig. 2) . On Day 9 
(corresponding to Day 16 in Fig. 2, that is, 9 days after 
administration of the sample) , the volumes of the tumor, 
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calculated by the equation above, were 1, 277 mm 3 in the PBS 
administration group, 1, 235 mm 3 in the 65 jig /ml BLM administration 
group, 1,083 mm 3 in the HVJ-PBS administration group and 676 
mm 3 in the HVJ-BLM administration group respectively (Fig. 2) . 
When expressed in percentage, the PBS administration group : 
65 jig/ml BLM administration group : HVJ-PBS administration 
group : HVJ-BLM administration group = 0% : 3.4% : 15.2% : 47.1% 
(Fig. 3) . In the group with bleomycin administered directly 
to the tumor-affected area, the tumor shrinkage effect was as 
low as 3.4% relative to the effect (0%) of the PBS administration 
group, and the shrinkage effect on tumor volume was hardly 
recognized. Whether this is due to the direct administration 
into the tumor as opposed to usually conducted systemic 
administration or due to administration at low concentration, 
or due to another factor, cannot be judged from the present results . 
The tumor volume shrinkage effect in the HVJ-PBS administration 
group was 15.2%, thus indicating that even the HVJ-E vector only 
attains a certain effect. This anticancer effect at a certain 
extent is possibly due to the immune action induced by HVJ-E. 
On the other hand, the tumor volume in the incorporated bleomycin 
administration group was 47.1%, indicating a high antitumor 
effect . 

This Example has revealed: 

• Antitumor effect was hardly recognized in vivo by direct 
administration of bleomycin to the solid tumor cells. 

• Even the HVJ-E vector only was recognized to attain a weak 



antitumor effect. 

• When bleomycin is incorporated into HVJ-E and administered 
directly into the solid tumor, an excellent antitumor effect 
was recognized. 

Example 3. In vivo experiment (2) 
(1) Test Design 

Mouse colon cancer-derived CT-26 cells were transplanted 
subcutaneously into the backs of 8-week-old BALB/cAnNCrj male 
mice, and 0 . 2 or 0 . 4 mg Platocin injection (cisplatin, CDDP) /body 
was once administered intraperitoneally into the animals (10 
animals in each group) wherein the diameter of the tumor (major 
axis) reached about 5 mm, and on Day 1 after administration, 
HVJ-E, or HVJ-E/BLM containing 13.2 mg bleomycin, was 
administered once to the tumor. On Day 21 after administration 
into the tumor, the mice were sacrificed to examine the antitumor 
action of HVJ-E/BLM . 

The constitution of the group in this test is shown below. 
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Group 



Intraperitoneal administration 
of the comparative control 
substance 



Administration of the test 
substance into the tumor 





(mg/body)* 




(mg/tumor)** 




Control group 


Physiological saline 


0 


Physiological saline 


0 


|_J\ / 1 C nrniin 

nVJ-b group 


rnysioiogicai sanne 


u 


M\/ 1 P 




13mn/tumor HVJ-E/BLM arouD 


Phvsioloaical saline 


0 


HVJ-E/BLM 


13 


0.2mg/body CDDP group 


CDDP 


0.2 


Physiological saline 


0 


0.4mg/body CDDP group 


CDDP 


0.4 


Physiological saline 


0 


0.2mg/body CDDP-13mg/ 
tumor HVJ-E/BLM group 


CDDP 


0.2 


HVJ-E/BLM 


13 


0.4mg/body CDDP-HVJ-E group 


CDDP 


0.4 


HVJ-E 


0 



*: amount of cisplatin (CDDP) 
**: amount of bleomycin (BLM) 
(2) Experimental Methods 
2-1) Culture of cancer cells 

Mouse colon cancer-derived CT-26 cells were cultured in 
DM EM medium containing 10% FBS at 37°C in the presence of 5% 
C0 2 - 

The cells were cultured in a 75-cm 2 flask. The cells upon 
becoming about 80% confluent were subjected to subculture. 
After the DMEM (containing 10% FBS) was removed, the cells were 
washed with 10 mL phosphate-buf fered physiological saline (PBS) , 
and then the cells were released at 37°C by adding 1 mL PBS 
containing 0. 25% trypsin and 1 mmol/L EDTA-2Na . After 9 mL DMEM 
medium was added, the cells were collected and centrifuged (1000 
rpm, 5 minutes), to recover the cells. After the supernatant 
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was removed, the cells were diluted with DMEM medium containing 
10% FBS and then cultured. 

2-2) Preparation of a suspension of the cancer cells 

After the culture was removed from the cells which had became 
about 80% confluent, the culture flask was washed with PBS. A 
small amount of PBS containing 0 . 25% trypsin and 1 mmol/L EDTA-2Na 
was added and the flask was kept at 37°C until release of the 
cells was initiated. The cells were collected with DMEM medium 
and centrifuged (1000 rpm, 5 minutes). After removal of the 
supernatant, the cells were suspended in PBS. The resulting 
suspension was centrifuged again (1000 rpm, 5 minutes) . After 
the supernatant was removed, the residue was adjusted to 5xl0 7 
cells/ml with PBS. 
2-3) Habituation of mice 

In the inspection and habituation period of 16 days, solid 
feed and drinking water were given freely. 
2-4) Inoculation with the cancer cells 

After the inspection and habituation were finished, hair 
of the animals was shaved by using hair clippers. Said cells 
(100 jaL/site, 5xl0 6 cells/body) were administered 
intracutaneously into the backs of 59 mice by using a disposal 
syringe and needle (26G) . On the next day of administration, 
the cells were administered in the same manner into 57 animals 
(animals not administered) . 
2-5) Grouping of the animals 

The tumor diameter (major axis, minor axis) was measured 



on Days 4, 5, 6 and 7 after transplantation (measurement was 
not conducted after grouping) . Animals with a tumor diameter 
(major axis) of 4.5 to 5.5 mm (actual measurement of 4.64 to 
5.48 mm) were grouped by stratified randomization such that the 
average tumor diameter (major axis) became almost the same in 
each group. 
2-6) Administration 

Using a disposal syringe and needle, the control substance 
( 1000 jiL) was once administered intraperitoneal ly into each group, 
and 1 day later, the test substance (100 ^iL) was administered 
into the tumor. 

2-7) Measurement of tumor diameter 

The administration day was regarded as Day 0 after 
administration. On Days 3, 6, 9, 12, 15, 18 and 21 after 
administration, the tumor diameters in each mouse was measured 
and the tumor volume (major axisxminor axisxminor axis-^2) was 
calculated . 

2- 8) Measurement of tumor weight 

All mice in each group (after fasting for 16 to 24 hours) 
on Day 21 after administration were subjected to euthanasia by 
exsanguination under anesthesia by intraperitoneal 
administration of an aqueous solution (6.48 mg/mL, 5 mL/kg) of 
pentobarbital sodium (Tokyo Kasei Kogyo Co., Ltd.), and then 
the tumor was excised and measured for its weight. 
(3) Results 

3- 1) Tumor volume 
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In the control group, HVJ-E group, 13 mg/tumor HVJ-E/BLM 
group, 0.2 mg/body CDDP group, 0.4 mg/body CDDP group and 0.2 
mg/body CDDP-13 mg/tumor HVJ-E/BLM group, the tumor volume was 
increased with time until Day 21 after administration, and the 
average tumor volumes on Day 21 were 3216.14, 2716.00, 2283.84, 
1720.14, 1367. 62 and 1022 . 34 mm 3 respectively in the above groups 
(3 mice in the 0.4 mg/body CDDP group, and 10 mice in each of 
the other groups) . In one surviving mouse in the 0.4 mg/body 
CDDP-HVJ-E group, the tumor volume on Day 6 after administration 
was increased to 122.27 mm 3 , and the tumor volume was decreased 
to 118.82 mm 3 on Day 9 after administration, and further to 
13.12-23.26 mm 3 on Day 12 to Day 21 after administration (see 
Fig. 4) . 

3-2) Tumor weight 

The tumor weights on Day 21 after administration were in 
the order of the control group (2570.35mm) ^ HVJ-E group (2428.64 
mg) > 13 mg/tumor HVJ-E/BLM group (1680.65 mg) > 0.2 mg/body 
CDDP group (1619.79 mg) > 0.4 mg/body CDDP group (1164.13 mg) 
> 0.2 mg/body CDDP-13 mg/tumor HVJ-E/BLM group (987.33 mg) > 
0.4 mg/body CDDP-HVJ-E group (90.4 mg) . In the 0.2 mg/body 
CDDP-13 mg/tumor HVJ-E/BLM group, the tumor present at the time 
of administration disappeared in 2 out of 10 mice. 

The foregoing results revealed that the 13 mg/tumor 
HVJ-E/BLM group shows an antitumor action on the CT-26 cells 
transplanted in mice, and its action is enhanced by combined 
use of intraperitoneal administration of CDDP. 



